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Entamoeba  histolytica  invades  the  intestinal  tissues  of  its  host  by  merhanisms 
that  remained  ohsetire  for  almost  1(10  years.  Although  this  iihiqtiitoiis  ameha.  and  the 
disease  it  produces,  have  been  studied  intensively  by  eminent  investigators  throughout 
the  world,  and  much  authoritative  information  has  been  forthcoming  on  the  pathology 
of  this  parasitic  infection,  the  precise  mechanisms  of  its  pathogenesis  long  remained 
both  elusive  and  the  object  of  considerable  speculation.  Studies  of  amebic  ulcerations, 
in  both  humans  and  experimental  animals,  provided  no  accurate  clues  as  to  how  the 
parasite  enters  the  tissues  of  its  host.  Only  by  intensive  study,  at  the  iiltrastructural 
level,  of  cellular  interactions  in  involved  tissue  at  the  very  beginning  of  the  disease 
process,  is  it  pos.sihle  to  observe  and  identify  the  complex  cytological  events  that 
eventuate  in  tissue  penetration  and  disease  production  by  this  pathogen. 

We  have  pursued  such  a study  in  an  experimental  animal  model.  This  was  not  an 
ordinary  experimental  animal,  in  the  usual  sense,  but  a "human  flora”  animal,  a germ- 
free  guinea  pig  infected  via  intracecal  inoculation  with  E.  histolytica  and  the  enteric 
flora  from  a human  r-ase  of  acute  amebic  colitis.  We  believe  that,  in  this  host,  the 
disease  pr<M-ess  mimics  quite  accurately  that  which  occurs  in  man.  W'e  have  observed 
sequentially,  by  electron  microsr^opy,  the  morphological  events  that  attend  the  entire 
process  of  pathogenesis  beginning  with  the  ameba  in  the  colonic  lumen,  away  from 
the  epithelium,  then  approaching  the  epithelial  lining,  and  eventually  penetrating  and 
migrating  through  the  epithelium  into  the  .suh-epithelial  tisiuies  and  the  lamina  propia. 
Particular  attention  was  dire<-ted  also  to  the  microcirculatory  components  and  changes 
and  interactions  therein  during  these  various  early  stages,  ('.ollectively  these  data, 
some  in  review  and  some  original,  comprise  this  presentation.  Since  we  were  inter- 
ested in  the  earliest  cellular  alteration.s,  all  observations  were  made  on  tissues  of 
grossly  normal  appearance.  Although  the  difficulties  of  describing  a dynamic  process 
from  fixed  material  were  fully  appreciated,  detailed  examination  of  more  than  .'^,000 
electron  microgiaphs  comprising  tissues  from  2.S  infected  animals  and  5 controls 


lnlrrartioi)'>  ol  amriiac  with  h<M  rell- 

iwliirli  iitih  the  >anic  enteric  flma  uitlioiit  aitn-liaei.  Mififresl'.  the  follouint: 

■-e()iieiue  of  e\eiil>. 

I lie  earliest  c\tolo<;ical  cliaiifrei-  *ere  ol>ser\e<l  with  amehui-  confiiied  to  tlie  friit  y 
liiinen  away  from  the  e|iithelial  liiiiii<j.  I.|iithelial  cell>  showed  reduction  of  niicrmilli 
and  an  accnniiilation  of  lipid  droplets  in  their  cvtoplasni.  \t  this  time  other  (vto- 
plasinii-  components  remained  iinchanped.  ( 'onsiderahle  cells  dehris  was  commonh 
ohsei'Ned  around  the  amehac. 

When  amehae  were  ohserxed  siimewhat  closer  to  the  microxilli.  a xarietx  of  c\to- 
plasinic  changes  were  exideiit  in  epithelial  cells  I fi^oire  I I.  The  microxilli  further 
shortened  and  the  pixiocalyx  and  terminal  well  were  ohsi  iired.  I.ipid  droplets  were 
increased  in  niuuher.  Mitochondria  were  swollen  and  the  matrix  had  hecomc  opaque, 
riie  cri'tae  were  deranped  and  hoth  roiiph  and  siiUMith  endoplasmic  reticulum  wen- 
dilatcil.  Other  cytoplasmic  orpanelle.s.  howexer.  remained  iiiichanped.  \n  electron- 
<lense  amorphous  material  was  commonly  seen  hetween  the  aineha  ami  the  shortened 
microvilli. 


Kipiire  I.  Two  anielnie  I AM  1 and  2)  in  the  put  hiinen  are  cIoim-  to  llie  ‘•nrtai’e  etiithelia! 
cells  of  the  cenim.  Itense  material  tlarpe  arrows  I is  locali/ed  lietween  aineliae  and  the  short, 
irreptilar  microvilli.  I.ipid  droplets  1 1.1)1  an*  evident  in  the  epithelial  cells.  Small  arrows  mark 
the  hasal  lamina  of  the  epithelium.  X ti.littO. 


Tahtiithi  riiillii. 


2.  Invimioi)  of  the*  erral  iniK’osa  hy  trophet/:oit<‘<^  at  iiile‘r^luinhi(ar  Mte.  T>so  ainoliar 
(1  uimI  2t  are*  in  the*  luiiiiiia  propria  atifi  one'  tiit  M‘purate'>  (ie^t'iie'ralin^  pale*  e‘pilhe*lial  tvlU 
uhieh  are*  in  pre)re*>H  of  ele*MpiamalinK  into  the*  Itiine‘ii  (arrou*«t.  T>\e>  olhe*r  ainehue*  (1  ami 
are  in  the*  himon.  <!,  eapillary.  X 

Kitiore*  X InvaHjoti  l>y  trophet/.enle*^  of  the*  eT>pl  »:laml  e*pillie‘liiini.  Twet  aine*hae*  (A)  have* 
primtrate'el  threni^h  the*  crypt  e*pjthe*limn  ami  arc  MirreMimle?d  hy  e'e*lliiiar  inliltratc  (arro^t.  An 
Hme*ha  (arremhcaell  in  in  the*  crypt  lnine*n.  In  the*  lamina  preipria  many  e*xlravusate*(l  re‘el  hlooel 
eclK  are*  pre**«cnt.  (iapillary  Innie'ii  M!)  \h  filled  hy  red  hleaNl  (*clU.  X 510. 


\\  Ih’M  ainkliai'  wi  ic  wry  e le)>e*  to  the*  ('pilhe*iiimi.  lln*  iiii<  ion  illi  hael  romph'te'lv 
elisa|i|Mai  H atiel  oflcn  ihr  f \|o|daMM  <»f  li«i>t  ee*l!?»  j»rojcile*el  into  tin*  liinirn  I'oiitartin^' 
file*  ainrl'ae'.  ilit*>e*  ( \lopiaMnic  pmjrelion>  \u‘re*  e'e)in|drte*lN  eh*\«del  eif  rril  ;;anrlle*‘*. 
In  sen;u'  in>tan<  e*!*  a « ‘II.  or  uroiip  eif  e e'||>.  hael  lM*coim*  eledae  (i«‘el  from  tlie  ji  haM  im  iil 
me*nihraiH*s  atid  aeljaefiil  cpillirlial  ce-lls  anel  \\e*re*  in  ||u‘  proe  rss  of  shrehlinj!  into  tin* 
limu'ii  tims  proelue  in^^  >parc>  in  tin*  ('pithclial  linin;i.  When  tfiis  oreiiiKMl  indNinenpho- 
nii<le*ar  h*iiko(\te*s  hael  e.  ,i  e*me*r<.M*el  anel  filh'el  tlie’se*  spaee’s.  Ilie*  inle‘ie*pillM’liall\ 
mi;»ratin,L'  le*nkoe  \ te'>.  like'VNise*.  >houe*e|  Nations  eh’»e*ne*rati\<’  proe  cs.si's  iin  liielin^  <le*- 
tnaniilatiem.  e <)n(le‘n^ation  e»f  c ytoplasm  ami  some*iiim^s  Usis  of  the*  e edl  wall  ifi^nn*  I t. 
rin*  amchae*.  usin^  tlirir  pse*m)opoelia.  we*if  e>lise*r\e‘d  jji  the*  \arioijs  .Ma^je-*  of  pas^ini? 
!lirou”h  the*  inte*re*pithrlial  '^paers  ami  disnipte'el  haseamMit  mr*ndnanrs  and  roaeliinu 
the  lamina  |>ropria. 

riu*  e*arlie‘st  pe’ind rations  of  rpitindium  appe*aie*d  to  orriir  at  the*  smfaer  with 
”r<*ate*r  fre*epn*my  tfimire*  2l.  hnt  oeeasionallv  pe‘m’tralion  of  e r\ pt  e‘pitln*liiim  was 
ol*se*r\e*d  I figure*  dt.  \h»st  ofte*n,  s«*\iTal  ame*!»ae*  we*re*  in  the*  proe rss  ejf  pe*m*tratinji 
the*  e*pilhe*lial  lininj;  at  multiple*  site*>.  W lii*n  this  oe  e iii  ie*d.  e*pithe*lial  e rlU  wne*  ed»se*r\e*d 
to  ha\e*  de*sepiamate*d  e‘\ee*ssi\ e*I\  into  the*  •rut  limn*ti  thu>  irsultiii”  in  the*  feiimatiem  nf 
rnicrorrosioris. 


I’i^rurr  iit  n(  (ifiifiraUiit:  iIm*  iiit<‘rulan<lu{;ir  imrtioh  oi  thr  reral  **pi- 

th*’limn.  Aiiu-Imm*  < \2  and  'U  art*  Itriuri-n  r|Mlln'lial  <t|U  ami  lia»i)  l.imtria  (arro\«>»>.  \l  apiM'aro 
lo  Ih'  |)«*f*mlo)Hiilitmi  ol  \2.  I.mtilnal  aim‘l>a**  ( \l  ami  at  arc  r|»M‘  In  ahrml  mirrovilli  <M\  t 
ol  rating!  ladU.  IN»lynmr|»homi«  |t*ar  Inikmvlr  ilf'^fiirralioti.  Kxtra 

vaHMHted  ♦•rytliroryif  tKMrt  i*>  prrM'iit  in  iIm*  ^nta*|iitlu‘iial  lamina  |tro|iria.  \rnm>»  mark  llir* 
l*a«al  lamina  «»f  lln*  fiiilln’liiim.  X d.H(N). 


In  tin*  tainina  propria  soim*  anirha<'  worn  ol>sr*r\rd  in  tlim'l  roi»la<i  >*illi  nu’s<*n* 
rli\inal  rclls.  wliorr-as  otlirrs  werr  witlioiit  mkIi  ('<>nta<t.  ( •■ll^  olwriod  in  llic  lamina 
propria  ini  lmiril  filirolilasis.  siniH>lli  innsi  lr  rclls.  niai  iophapo.  UinptuM  yle>.  plasma 
(fils.  )'osinopliils.  red  l>l«Mt<l  cells  ami  |Kilytnorplionii<lear  lriik<»\lt>.  Will)  llie  e\c<-p- 
lion  ol  ilie  last,  all  otlier  cells,  as  well  as  collacen  filii’rs  and  nonmrclinalcil  iicim' 
linmllcs.  'honed  no  significant  changes  nhen  in  clos»‘  proximity  to.  or  in  contact 
nitli  amchae  ilipnres  5 and  (>  I . When  jaily  morphomiilear  Icnkocxtes  were  to|H>- 
“iaphii  ally  < los*-  or  ( ontactine  amchae.  they  shoned  the  same  dcccneratixe  pioccs'C' 
ohscrxed  in  these  lenkfayles  at  the  intercpitlielial  location  lfi>:nri-s  .1.  K and  1(1 1, 

When  amelia*'  nere  presr-nt  in  the  snhcpithelial  n-fiion.  the  Inmina  of  capillaric' 
and  venniis  were  often  dilated  and  /„itlainril  Jar<rc  nnmhers  of  red  hlood  cell'.  pol\ 
morphonm  Icai  cells,  lympiux  ytcs.  thiomhiK  ytes  and  fihrin  siispi  nded  in  condeii'cd 
plasma.  W hen  the  amchae  nere  de*'p  in  the  lamina  propia.  many  capillaries  ami 
xennles  shoned  \arioiis  de<>ri>«*s  of  emiothelial  demaf.'e  inchnliiip  ci'lhilai  sncllinf;.  los' 
of  cvtoplasmic  density,  dilatation  and  snellin"  of  endoplasmic  reti<-idiim  and  mito- 
chornlria  ( fifinrc  Tt. 

Iti  '<'\erelx  altered  yascnlaturi-  the  inti-Ki'llnlar  tiaht  junctions  of  endothelial  cell' 
»cr*'  s*'parat<'d  more  frcf|Henlly.  and  their  fenestrac  occasionally  dexelopcd  ^aps. 
Ihrondiotic  processr's  appeared  to  occur,  simultaneously,  ilose  to  the  separati'il  cell 
junction  and  fem'strae  ( figur**  fit.  I he  space  hetxseen  alter***!  en*loth**li*im  and  th*‘ 
hasal  lamina  was  oft**u  widen*'*!. 

W li*'ii  am*'ha*'  were  topopraphicalU  clos*'  to  *'iidoth*'lial  < *'lls.  hh'lis  *>r  small 
\*'siil*''  of  nniforiu  size  app**ured  to  hare  ilcx**lop*‘*l  from  th*'  endoth*'lial  <<'ll  m*'ni- 
htan*'.  In  '*im*'  instan*'**s,  hlehs  of  *lifferent  siz**s  were  s***‘n  in  an  appu'*'nt  p!<i**'ss 
of  pinchiny.'-*iff  from  the  en*loth*'lial  * ytoplasin  into  the  lumi'ii  1 fifiure  *tl. 

lsolat*'d  fragments  and  clumps  *if  fihriii  were  ohser\*'d  not  only  in  th*'  \asculai 
lumen  (fif!iir<*s  7 atid  Id)  hut  al.so  w*'re  .seen  fr*'*pi*'ntly.  in  ahundanc*'.  in  the  extra- 
\ as*  Ilia r spa**'  *if  the  lamina  propria  ifipnie  Id).  Most  fihrin  in  hoth  intra  ami 
*'xtra\ascnlar  lo*ati*>ns  lack***!  the  typical  striation  of  22d  \.  In*l*'*'*l.  very  little  suih 
striation  was  *ihserx*'d  1 fifiiire  Id).  There  was  no  ex  id**nce  of  extiaxasat***l  thromho- 
*'Xt*'s  in  tlie  lamina  pnipria. 

None  *if  the  eellidar  chanjies  leport*'*!  herein  as  <M'currin)r  in  inf*‘*'t*'*l  animals 
w*'re  oIis*'rxed  in  the  *'ontrol  animals. 

Th*'  i’*'llidar  exents  ohserved  in  *'ail\  lesions  in  intestinal  amehiasis  in  *uir  stii*li*'s. 
was  a remarkahly  consistent  and  <ir<lerly  pr*a'es.s.  There  was  no  physical  **xiden*  *'  that 
ass*M'iat*'*l  mi*'r*Hirpanims  xvere  in  any  way  dire*'tly  inx*>lx*'d  in  th**  *M*'urrinp  patlm- 
lo);ic  chanji**s.  .Mtimuph  a \ari**ty  *>f  harterial  sp*vi*'s  w**r*'  ahiin*lantly  pr**s**nt  in 
the  enteri*'  lumen,  haiteria  were  nexer  found  in  the  mucosal  tissue  at  th**  *'arly  stage 
of  the  iniK'osal  inxashm  hy  ainehae. 

l)f*g**n*'ralive  changes  in  epith**lial  an*l  |M)lyinorph*»niielear  leuko*  y t**s  organelles, 
ill  cells  in  ilose  a.ss<M'iali*>n  with  anu'ha*'.  (inixide  iinequix*M'al  priail  f*>r  the  inhen'nt 
pathogenicity  of  A',  hi.ilolyliru. 


Hiiitr**  *»,  XiiM'liji  < NM»  ill  ihr  »iil»«'|>itlit‘li<il  nuion.  nf^fiHTaiiiu!  I*M\  l♦Mlk^M•\l«*«i  (Matk 
li'tlrr^l  ar*'  in  nr  in  mnl.irt  willi  aiitflia  (\Ml  ami  miiIi  hImI  a|>|aMir»  In  U>  an  anirliii 

l»M'inln|aMlium  I Wl’M.  1 nahf*r*-i|  l*MN  l»Miknrvl«*  luliilc  is  |>tt*st*nt  in  <a|>ill.ir>  liitimn 

H XIM.  Oiln-r  hns|  ii-IU  siiritMimlin^  ann  iM  ifinain  nm  lun^tMl.  \\  liilr  aiioMs  matk  lln  Uasal 
kiniina  ni  ti-lls;  \l\.  miiimilli.  'i.THO, 


Takrut  bi/l*hillii)s 


Interart ioH'>  nl  aiurhat*  fiosi 


'»%K  , 


Cr‘\ 


CC<^. 


^Fl  f.: 


^ f.  t •■ 


i'i}:Mr«*  7.  Siil>e|iitlirlial  ra|ti)lar\  >>hou*'  ^uollen  rnilfjtlnlial  «ell  (SKMM  whirh  oMitnaleK 
iMo-l  ot  the  Imneii  (amiu'^t.  The  hiiiien  rontaiii!'  iraumetil>  of  lihiiii-Iike  »lnietnres  (lit  iti 
emnfetivrij  {ila'^iiia.  I he  ailjoiniti^  en<|o|fiel>al  eelU  i \K\|M  ate  mialliMed.  Itotted  line  fnllo\%v 
llie  ha-al  lamina  ol  ilie  e|Mtlie)iinn  iKIMt.  Till.  liiiidMa»l.  a T.KIKK 


Tlir  pK'srmc  Ilf  |hiImii(>i |iluiiMi(  Irar  li'iikiii  \ Ics  in  apfil I'ciulilr  Miiinliris  in  llir  i-aiK 
li''iiiiii-  i^  of  .ipi’i  ial  inlrti'sl.  Il  is  p'riii’ialK  lii-lirM'il  that  A.,  histohlirii  ilocs  nol  proMiko 
ail)  appmialili'  iiniliopliilir  n•spolls^‘  in  intcsliiial  lissiiis.  This  is  hasril  upon  llir 
almost  coinpli'lr  ahsciicc  of  inlai  l ni  iiliiiphils  in  llin  liiininal  i onlnnl  in  anilr  aiiirhir 
rolifis.  Oiir  slinlirs  sho\^,  liourMT.  that  llini'r  is  a si.L'nifiranI  ni'iiti'opliilir  rrspoii'a* 
whirli  oriiiis  M'l)  lail)  iliiiino  llir  prorrss  of  iniiiosal  in\asion  h\  ainrhar.  Tlir  mas 
'i\r  ilrslniilioii  of  pol)  moiplioimi  Irar  Iriikocvlrs  h\  A.  Iii.^lnl  \ lien  pmimirs  llirii 
pir>.rnrr  in  llir  r\  iiilalr.  I hi''  massi\  r ilrsl  I iirlion  of  poK  moi  phoniii  Ira  i lriikor\  Irs  with 
irirasr  of  ihrii  r)lolytir  rn/\  mrs  into  ihr  rn\ i lonnirnt.  «r  hrlir\r.  ma\  hr  a xri  y 
importani  farloi  in  ihr  rnsiiin"  palholop’iral  prorrss. 


llislriKi 

(irrmfrrr  rninra  pip's  wrir  inoriilatril  inliarrrall)  with  Hiilaiiuxhii  liishilylini  ami 
ihr  rnirrir  flora  (lrri\r<l  from  palirnis  with  ariilr  amrhir  rolilis.  Thr  rnlrrir  lissiirs 
wrrr  sliiiliril,  sripiriilially.  al  rarioiis  poslinornlation  intrrrals.  uilh  ihr  aid  of  liphl 
and  rirriroii  inirrosropy.  \\  hrii  liiliiinal  ainrhar  wrrr  ohsriArd  riosr  to  ihr  rrral 
rpithrliiiin.  ihr  apposinp'  rpilhrlial  rrll  was  found  lo  ha\r  prolriidrd  into  ihr  hmirii 
and  makinp’  ronlart  with  ihr  ainrhar.  Siirh  ri'lls  ofirn  had  hrromr  drtarhrd  from 
thrir  hasal  lamina  and  ilitrn  rlliilar  lirht  jmirlioiis  affoidiiip  'parrs  ihroiiph  which 
ainrhar  in\adrd  thr  miirosa.  Oihri  rpilhrlial  rrlls  in  riosr  pro\imiU  lo  ainrhar  showed 
drp'rnrialiu-  rhaiip’rs  rhaiarirri/.rd  h)  swrilint'  of  milorhondlia  and  rndoplasinir  rr- 
tiriihim  and  disappraianrr  of  minoxilli.  Thr  "lirddinp’  of  ihrsr  rrlU  in  apprrriahir 


riKUif  M.  (\%o  aiiM'lur  Im'Imm  «iit(;nr  I'pitlM'lintn.  f.iniM'ti  ol  liipillar^  (t'rhiooni 
linri  ranl.iiii''  rruImM  >lt*-  » .inii  ol  -liouinu  ol  «lrpi.iinil.itioii. 

KiMloifii-li.i)  roll  i-  v\M»l)rn  v\hllt*  aiiolli(‘i  tfinain"  nnaltfiofl  l\KNlM,  I’MN  Inikoisir* 

I lo«o  lo  ainritao  < \M)  ^Iiom  ol  *lru«*iH'ialioii.  No(r  fxli.iva'^alnl  I'lylliKMAlt*''  lKK<  \ Ih-1\\i‘«-m 

l>a».il  lamina  ol  lli>-  i‘|MllM*linm  iaiiou«t  ami  tin-  raptllary.  M\.  mirioNilli  ol  rpilht'liat 


IrUeraotions  of  ameliae  wilh  hosl  cplls 
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mimbers  into  the  liinipii  also  provided  spaces  (microerosions)  through  which  mucosal 
invasion  by  amebae  occurred.  Folymorphonindear  leukocytes  in  [)roximity  to  invading 
amebae  also  showed  marked  degenerative  changes  including  condensation  of  nucleo- 
pla.sm  and  cytoplasm  and  lysis  of  cell  membrane  with  release  into  the  environment 
of  cytoplasmic  components  including  granules.  Other  mesenchymal  cells  in  the  mucosa 
remained  unaltered  even  in  close  a.ssociation  with  the  amebae. 

As  amebae  reached  the  lamina  propria,  changes  hecame  evident  in  capillaries  and 
venules.  These  included  cellular  swelling  and  gap  foimation  at  the  intercellular  junc- 
tions of  endothelial  cells  and  sometimes  at  the  fenestrae  of  the  capillaries.  Va.sculaturc 
close  to  amebae  showed  formation  of  cytopla.smic  blebs  on  endothelial  cells  which 
were  subsequently  pinched-off  into  the  vascular  of  extravascular  space.  Platelet  and 
fibrin  thromboses  were  .seen  in  capillaries  and  venules  which  showed  gaps  at  both 
the  intercellular  tight  junctions  and  at  the  fenestrae.  Kibrin-like  material  was  observed 
also  in  extracellular  spaces.  The  vascular  changes  appeared  to  be  related  to  the 
jK»lymorphoniiclear  cells  degeneration  resulting  from  interaction  of  these  leucocytes 
with  invading  amebae. 
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ABSTRACT  rCanrbnJO  on  feormm  ml^  If  nmcommmry  mrd  Idonllty  by  block  numhor) 

rmfree  guinea  pigs  were  inociilated  intracecally  with  Elitamoeba  histolytica 
and  the  enteric  flora  derived  from 'patients  with  acute  amebic  colitis.  Tlie 
enteric  tissues  were  studied,  sequentiiLly,  at  various  postinoculation  interval^ 
with  the  aid  of  light  and  electron  microscopy.  When  luminal  amebae  were  ob- 
served close  to  the  cecal  epithelium,  the  apposing  epithelial  cell  was  found 
to  have  protnxied  into  the  lumen  and  making  contact  with  the  amebae.  Such 
cells  often  Ivid  become  detached  from  their  basal  lamina  and  intercellular  tighd 
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.-20'^  junction^ affording  spaces  tJirough  vSiich  amebae  invaded  the  mucosa.  Other 
epithelial  cells  in  close  proximity  to  amebae  shewed  degenerative  changes  char-  ' 
acterized  by  swelling  of  mitochondria  and  endoplasmic  reticulum  and  disappearano 
of  microvilli.  The  shedding  of  these  cells  in  appreciable  numbers  into  the 
lumen  also  provided  spaces  (microerosiOTs)  through  vdiich  mucosal  invasion  by 
amebae  occurred.  ^Polymorphonucleau:  leukocytes  in  proximity  to  invading  amebae 
also  showed  markaVdegenerative  changes  including  condensation  of  nucleoplasm 
and  cytoplasm  analysis  of  cell  membrane  with  release  into  the  environment  of 
cytoplasmic  ccrpcOTtots  including  granules.  Other  mesenchymal  cells  in  the  mu- 
cosa remained  unal^red  even  in  close  association  with  the  amebae. 

As  amebae  reached  ti^  lamina  propria,  changes  became  evident  in  capillaries  and 
venules.  These  included  cellular  swelling  and  gap  formation  at  the  intercellu- 
lar juncticais  of  endothelial  cells  and  semetimes  at  the  fenestrae  of  the  capil- 
laries. Vasculature  close  to  amebae  showed  formation  of  cytoplasmic  blebs  on 
endothelial  cells  vhich  were  subsequently  pinched-off  into  the  vascular  of 
extravascular  space.  Platelet  arxi  fibrin  thromboses  were  seen  in  capillaries  an 
venules  vihich  showed  gaps  at  both  the  intercellular  tight  junctions  and  at  the 
febestrae.  Fibrin-like  material  was  observed  also  in  extracellular  spaces. 

The  vasciilcu:  changes  appeared  to  be  related  to  the  polymorphonuclear  cells  de- 
generation resulting  from  interaction  of  these  leucocytes  with  invading  amebae. 


